in the developing lenses/lens-like material in the complex eyes and slit ocelli and also exhibited extracellular extraocular staining. Crystallin staining was present in all six ocelli in adult rhopalia. Extensive neurological rearrangement and development takes place during transformation. In addition, it was observed that transforming polyps producing eyes were able to regress back to the original eyeless polyp state under varying conditions.
The embryonic eye is built with the aid of vascular networks that occupy the spaces between optical components. Evolution has provided mechanisms for regression of these vessels to ensure that light can pass through to the retina where images are formed. Here we show that the hyaloid vessels, residing between lens and retina, regress in response to light. When a pregnant female is placed in the dark in late gestation and rears her pups in the dark, the hyaloid vessels have not regressed by the end of the first postnatal week as they normally do. We determined that this response is mediated by the melanopsin expressing intrinsically photosensitive retinal ganglion cells (ipRGCs) which are the only cells known to be light responsive in the first postnatal week. We show that in response to light, ipRGCs up-regulate soluble Flt1, a naturally occurring inhibitor of vascular endothelial growth factor (VEGF). In turn, soluble Flt1 diffuses into the vitreous and suppresses VEGF signaling in hyaloid vascular endothelial cells. The suppression of VEGF survival signals by the melanopsin-Flt1 pathway is essential for hyaloid vessel regression and for the image-forming capability of the eye. Since hyaloid regression in humans occurs in the third trimester, these findings add weight to the suggestion that the primate fetus is light-responsive through the melanopsin pathway. Mammalian tooth development depends on activation of mesenchymal odontogenic potential at the beginning of tooth initiation by the Msx1 and Pax9 transcription factors. Previous studies showed that expression of the bone morphogenetic protein family gene Bmp4 is activated in the presumptive dental mesenchyme during normal tooth initiation and that mice lacking either Msx1 or Pax9 exhibited early tooth developmental arrest accompanied by loss of mesenchymal Bmp4 expression. Furthermore, addition of exogenous Bmp4 protein rescued Msx1−/− mutant mandibular molar tooth germ development in explant culture, suggesting that Bmp4 is an essential mesenchymal odongenic signal downstream of Msx1. Moreover, recent studies have implicated the Msx1-Bmp4 pathway in successive tooth induction. To directly investigate the roles of mesenchymal Bmp4 in tooth development, we analyzed tooth developmental defects in the Bmp4f/f;Wnt1-Cre mice, with neural crest-specific inactivation of the Bmp4 gene. We found the Bmp4f/f;Wnt1-Cre mice had mandibular molar arrest at the bud stage but the maxillary molars and upper and lower incisors developed to mineralized teeth. Inactivation of one copy of the Osr2 gene partially rescued mandibular first molar development in the Bmp4f/f;Wnt1-Cre mice. Moreover, Osr2−/−Bmp4f/f;Wnt1-Cre double mutant mice showed initiation and early arrest of supernumerary tooth germs lingual to the partially rescued mandibular first molar tooth germs, in contrast to the lack of initiation of supernumerary tooth germs in the Msx1−/ −Osr2−/− mutant mice. These data indicate that the different tooth morphogenetic regions in the upper and lower jaws differ in Bmp4 requirement during early tooth development and that other mesenchymal odontogenic factors downstream of Msx1 are involved in successive tooth induction. This work was supported by NIH/ NIDCR grants DE015207 and DE018401 to RJ. The thymus is the primary site of T cell production and comprises a highly specialized 3D network of thymic epithelial cells (TECs). TEC differentiation is initiated at E11.5 of embryonic development, and 
